ABSTRACT
INTRODUCTION
Canine hip dysplasia (CHD) is a multifocal disease first described in 1935 when Schnelle published the first radiographic description of this disease as a bilateral congenital subluxation of the coxofemoral joint [13] . Although there are several evaluation systems of CHD in continental Europe, the recommendations of the Federation Cynologique International (FCI) using a five-grade scale from A to E are followed to a large extent [3) . Slow progress in decreasing the incidence of CHD remains a fact [11] . This may be due to several factors such as the low sensitivity in detecting hip joint laxity, high interobserver variations, or degenerative joint disease often is not visible at the age the radiographs are made and therefore breeders continue to use dysplastic dogs for breeding purposes [1] , [8] , [9] .
There have been several studies which evaluated the agreement among radiologists in assigning hip dysplasia grades. One study found that the level of agreement between observers, using a subjective method, was very low [14] . P a s t e r et al. [10] stated that intra-and interobserver variations are significant. S a u n d e r s et al. [12] also found a significant difference between radiologists evaluating ventrodorsal or dorsoventral hip-extended views. The objective of this study was to investigate the interobserver agreements within and between groups of differently experienced observers in determining CHD final grading using the FCI grading system.
MATERIALS AND METHODS
For this study we obtained ten original digital ra- An agreement score was derived based on the FCI score for each radiograph and for each CHD grade. We tested whether the agreement scores differed between the experienced and inexperienced groups of observers and between observers in each group. All data were analysed using oneway ANOVA and P < 0.05* was considered statistically significant.
RESULTS
There were three observers in each of the 5 groups (Table 1). This table shows the amount of radiographs which each observer assigned to each grade of A, B, C, D, or E.
The results showed that the more experienced subgroups graded more radiographs with grade A and the inexperienced subgroups graded more radiographs with grade E.
Comparisons were performed for the average scores (Mean ± SD) of all ten radiographs for the three members in each group (Table 2 ). There was no statistical difference in the average grading in the groups 1, 2, 3, 4, and 5 (P > 0.05). Table 2 Although the mean value can be the same in groups 1 and 5, the value of the SD demonstrates low interobserver agreement within the groups. For the more experienced observers, this agreement is slightly higher when compared to the less experienced groups of observers, which confirmed the hypothesis that agreement is growing with experience.
This can be illustrated also by analysing the pooled standard deviations as a weighted average of each group's standard deviations. Data expressed in Table 3 show that the SD increases with decreased level of experience.
The evaluation of the level of agreement for the 5 groups based on 10 different x-rays expressed the following findings. For radiographs 1, 2, 3, 4, 6, and 7 there was confirmed statistical disagreement by means of the difference with P < 0.05 (0.011, 0.027, 0.042, 0.01, 0.015, and 0.00, respectively). For radiograph number 10 the P value was 0.001.
DISCUSSION
The primary goal for the ongoing CHD screening program is to exclude genetically susceptible individuals from the breeding pool. Because CHD is a polygenetic heritable trait [7] and current screening systems rely on interpretation of radiographs, their efficacy in reducing CHD is limited [3] , [17] . Despite intensive screening for 4 decades, the prevalence of CHD is still as high as 40 % in some breeds [2] . Since dogs judged to have moderate or severe CHD cannot be used for breeding purposes, the screening techniques need to be as uniform as possible with a high intra-and interobserver agreements. However, other studies as well as this article indicate that interobserver agreement is low [15] . We can say, that our results are a consequence of the different levels of experience within the groups of observers. Overall, 70 % of all cases confirmed that the difference in assessing the degree of hip dysplasia is linked to the level of experience.
Because of the impact of age at screening and the use of sedation, not all screening approaches are standardized and interobserver agreements seem to be lower also because there is no gold standard for the diagnosis of CHD. The same hip-extended screening system even differs among countries [16] . When a gold standard is available, sensitivity and specificity can be provided. Moreover, if there are many different clubs for the same breed, the clubs may choose different people to evaluate CHD in the same breed which makes it difficult to have a national standard for determining the CHD statistics within one breed [4] .
Disagreement between observers inevitably leads to a considerable number of false-positive (loss of genetic variation) and false-negative dogs (genetically affected). This allows false-negative dogs to breed, maintaining hip dysplasia in the population, whereas false-positive dogs, which could decrease the susceptibility for hip dysplasia, are rejected from the pool. This may explain the slow progress of decreasing hip dysplasia over the past few decades [11] .
In our opinion, as well as by other authors, the credibility of the FCI screening method for canine hip dysplasia, using the standard hip-extended radiologic view, as currently applied in most European countries, is questionable. The results of F o r t r i e et al. [5] also demonstrated that the recognition and presence of the radiologic signs of CHD is highly dependent on the expertise and specialty of the observer.
One example to increase the positive impact of screening on dog breeding is in Sweden, where ~50 % of all susceptible breeds are screened annually [6] . This makes it possible to identify the symptoms of a degenerative disease where early stages may be diagnosed by screening at a young age.
CONCLUSIONS
Based on the results achieved, it is clear that there is a need for unification and objectivity of the process of CHD evaluations. Despite years of efforts to eliminate this disease, the incidence remains high, which is currently largely related to the problems in evaluation and grading systems; thus, the screening and examination techniques used by different observers need to be as uniform as possible. There is a clear need for the evaluation of the hip for dysplasia to be changed because radiology is not the optimal method for real confirmation of dysplastic or non-dysplastic dogs. 
